INTRODUCTION {#sec1-1}
============

Large cell neuroendocrine carcinoma (LCNEC) of uterine cervix is a rare malignancy with aggressive behavior and poor prognosis even in its early stage.\[[@ref1]\] Thus, recognizing the entity of LCNEC on cervical Papanicolau (PAP) smear is very important to improve its clinical outcome. The histopathologic features of cervical LCNEC are well-defined.\[[@ref1][@ref2]\] However, few cases of cytologic findings have been reported.\[[@ref2][@ref3][@ref4][@ref5]\] Recently, we experienced a case of cervical LCNEC in Thinprep cytology test. We describe a case of LCNEC of the cervix, with a focus on its cytologic features.

CASE REPORT {#sec1-2}
===========

A 45-year-old female presented with 20 months of vaginal pruritus and foul odor. The patient had a history of anti-inflammatory treatment at local health department. She was referred to tertiary care center for further evaluation and treatment. Colposcopic examination showed an irregular surface and bleeding of cervix, which was suspected the high grade squamous intraepithelial lesion. Pelvis magnetic resonance imaging revealed cervical malignancy with stage IB1. The obtained cervical smear sample was processed using a liquid based ThinPrep technique. The cytologic features showed many ball-like tumor cell clusters in a necrotic background \[[Figure 1a](#F1){ref-type="fig"}\]. These large neoplastic cells showed moderate amount of cytoplasm, prominent nucleoli, and nuclear overlapping \[[Figure 1b](#F1){ref-type="fig"}\]. Cytologic diagnosis of adenocarcinoma was rendered. Subsequent workup with cervical biopsy was performed. The histologic features displayed nest or rosette formation of tumor cells. Foci of necrosis were also noted. Tumor cells had modest to abundant amount of eosinophilic cytoplasm with indistinctive cell border. The nuclei of neoplastic cells were large with prominent nucleoli and focal nuclear molding \[Figure [2a](#F2){ref-type="fig"} and [b](#F2){ref-type="fig"}\]. Mitotic figures were frequent with more than 10 per 10 high-power fields. Immunohistochemical stains exhibited positive reactivity for synaptophysin, chromogranin, and CD56 \[Figure [2c](#F2){ref-type="fig"} and [d](#F2){ref-type="fig"}\]. The expression of carcinoembryogenic antigen and p63 was not found. Based on these findings, the tumor was diagnosed as LCNEC of the uterine cervix. Thinprep cytology slide initially read as adenocarcinoma was reviewed again. Tumor cell clusters showed blurred or abortive rosettes \[[Figure 3a](#F3){ref-type="fig"}\]. The nuclei were more monomorphic and round to ovoid with finely granular chromatin. The nuclear membrane was thinner than that of adenocarcinoma cells. Additional slide was made from reserved ThinPrep Pap smear vial. The synaptophysin immunostain demonstrated positive reactivity in tumor cells \[[Figure 3b](#F3){ref-type="fig"}\]. Human papillomavirus typing by polymerase chain reaction was positive for HPV-16. Following the diagnosis, the patient received combined chemotherapy and radiotherapy. No metastasis or recurrence has yet been identified

![(a) The smear shows many ball-like clusters in a necrotic background (Papanicolaou, ×20). (b) Tumor cells have large nuclei with prominent nucleoli, and moderate amount of cytoplasm. (Papanicolaou, ×400).](CJ-14-28-g001){#F1}

![(a) The cervical biopsy specimen shows well-defined nests, tubules, rosettes and peripheral palisading pattern of tumor cells. (b) The tumor cells have abundant cytoplasm, large nuclei, prominent nucleoli, and focal nuclear molding (H and E, ×400). (c) The tumor cells show an immunoreactivity for synaptophysin (×100). (d) The tumor cells show an immunoreactivity for CD56 (×100).](CJ-14-28-g002){#F2}

![(a) Blurred or abortive rosettes is observed in some cluster (Papanicolaou, ×400). (b) In immunocytochemistry, the tumor cells show a positivity for synaptophysin (×200).](CJ-14-28-g003){#F3}

DISCUSSION {#sec1-3}
==========

Histologically, LCNEC of the cervix shows organoid, solid-sheet, trabecular growth patterns or rosette formation. Large neoplastic cells display moderate to abundant cytoplasm, vesicular nuclei and conspicuous nuclei. Areas of geographic necrosis are commonly seen and the tumor exhibits high mitotic rate.\[[@ref6][@ref7][@ref8][@ref9]\] Unlike histologic features, the cytologic features of cervical LCNEC have not been clearly characterized.

Previously reported cytologic samples of cervical LCNEC are almost conventional PAP smears.\[[@ref2][@ref3][@ref4][@ref5]\] The conventional cervical specimens demonstrated rosettoid or pseudoglandular clusters of large cells with occasional single tumor cells in necrotic background. The diameter of nuclei was three to five times larger than that of mature lymphocytes. Nuclei were ovoid with fine chromatin and prominent nucleoli were noted. The cytoplasm of tumor cells was modest to abundant. Although these cytologic findings of cervical LCNEC are similar to its histologic features, previously reported cases were misdiagnosed as high-grade squamous intraepithelial lesion, squamous cell carcinoma, and adenocarcinoma in cervical smear cytology.\[[@ref2][@ref3][@ref4][@ref5]\]

In cytologic features of lung cancer, LCNEC can be distinguished from other carcinomas such as adenocarcinoma, squamous cell carcinoma and small cell carcinoma by nuclear molding, rosette formation and absence of thick nuclear membrane.\[[@ref10][@ref11]\] Nuclear molding was observed in both conventional and liquid-based cytologic smears, but the rosettoid pattern was easily disregarded in liquid-based cytologic smears. Since it is difficult to maintain the pattern of tumor cells in liquid-based cytologic smears, there is a limit to accurate diagnosis. In addition, there are only few reported cases of liquid-based cytology of cervical LCNEC,\[[@ref12]\] making it more difficult to diagnose.

Additional slide obtained from the remaining material of ThinPrep Pap smear vial, tumor cells showed positive reactivity of synaptophysin in immunocytochemistry. When familiar with the cytologic findings of LCNEC in cervical PAP smear, additional immunocytochemical staining must be performed to differentiate from other mimics. As the cytomorphologic features of LCNEC, its related reports increase, we believe the diagnostic criteria for the diagnosis of LCNEC will be established in the near future.

CONCLUSION {#sec1-4}
==========

Cervical LCNEC can mislead to adenocarcinoma in liquid based cervical smear. There are many overlapping findings, such as ball-like or pseudoglandular pattern, abundant cytoplasm, and prominent nucleoli, which can be confusing, particularly in liquid-based samples. Cytopathologists should pay attention to the cytomorphologic features of cervical LCNEC, such as rosettoid pattern, nuclear molding, and thin nuclear membrane, to differentiate from other mimics. Early cytologic detection is very important in determining treatment options to improve the patient\'s survival rate.
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